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REPORT OF THE DIRECTOR OF THE BURTAY NP §am=mv TN RE
INVESTIGC TION CF N ~CCIDENT WHTCH AOATTERED NN
THE SOUTHERI R.IL AY N3E'R U 17772 |, G'., ON AUG-
UST 2, 1925,

November 4, 1925.

To the Commission-

On Aurust 2, 1925, there ves = der-ilment of »
prssenger train on the Southern H7ilvey ne-r Juliette,
Ga., resulting in the injury of 19 prssensers, 2 me1l
clerks, 1 ercloyee, =nd 1 news ~gent.

ILoc~tion snd Method of Cper~tion

This nccident occurred on thet prrt of the At-
lent~ Division extending betveen Ltl-nt- -nd Y-~con,
Go., © distrnce of 87.8 miles, in the vicinity of
the point of nccident this is - single-trrck line over
vhich tr-ins ~re opercted by tire-t-ble, tr-in orders,
*nd r m~rnu~l block-s:ign~l system. The pccident oc-
curred t -« poirnt ~bout 2.6 miles sgulh of Juliette,
apororching this point from the south there 1s - 30
58.8" curve tc the left 887.8 feet 1n lensth, fol-
loved by 696.7 feet of t-ngent, the eccident occurring
on this l-ngent ot = point 4956.8 feet fromw 1ts southern
end. The grrde 18 precticnlly level. The trrck in
this vicinaty 1s 1r21d vith B8b5-pound reils, 23 feet in
length, wi1th -n erverorge of 18 to 20 ozk, pine »nd cy-
press ties to the reo:il-lengtn, smeie-spiked, nnd bel-
lasted with crushed slog to = depth of ~bout 18 inches.
The speed of p-ssenger troins 1s limited to 48 miles
o1 hour.

The weather vas clear ot the tame 0f the =2ce1-
dent, which occurred £t anbout 8.46 a.m.



Descripntion

Hortkpound ncssenger tiein 1o, 4 consisted of
Orne exXNress efr, one mwell cor, OIE &XRresSsS c¢nr, One
combinetion passengar 2l begpoge cnr, tvo coaches,
and five Pullmen c=re, 1n the order nemed, 11 of
steel construcetion, heuled by ongine 1226, =#nd -as 1n
chorge ¢f Conductor Butler ~nd Y¥uepinemen Arrmon. Thas
trein passcd Demes' Perry, 7.6 wiles south of Juliette,
gt 6.40 ~.m., 1 hour s£nd 47 minutes lete, snd wos dog-
roiled vhile treveling ot o smecd estimatcd te heve
been betrcen 40 ~nd 45 miles a~n Lour.

The first cight c¢eore verc derriled to the right
gnd come tc rest prrellel to the treock, the first car
veg 2t the foot of ~n embronkment v :th 1ts reer end
onposite the north end of 2 trestle, knovn =8 trestle
219.5-H, loceted about 530 feet beyond the voint of
derr1lment, the hend end of the next crr vas ompogite
the scuth end cof the trestle, the remeining dersilead
cars camo to rest in general line vaith the treck. The
engine end 173t threc Pullmen c-rs vere not dernaled.

Surrery of Evidence

None of the members of the crew noticed any-
thing unusurcl prior to thne sccident. LEngineman Germon
stated thet the first he knev of anylhin> vroag vrs on
feeling the enrine dip on the rieht side, on account of
passing Over © brokcn rexl, 2t vrhick time he estimoted
the gpaed to heve been betveen 40 end 45 miles sn hour.
He wmrmedictely r#pplied the 211 breakes 1n ererrency =and
on looking back ooserved that the rear truck of the
hged c~r hed been dersrled »t the anproxim-te point
vhere e herd {elt the unusurl motinn of the engine.

On reechine the trestle the hesd cor broke 1ts counling
vith the sccond esr and ~flar rresine over the trestle
brok:s aveoy, from the enrine ond turn~d over to tre
right down tne embenkment. Enp.reman Seormon dad nnt
moev vhether the ro1l broke nt the timre the sneine
passed over 1t or vhether 3t weg broken nrior to the
srr:val of the trein. He sri1d th- heedliFnt r-s
burning brightly 2ond that ke vas laoking =he~d apn-
proaching the point of dereriment, =nd 1f there hod
becnn & short section of tre ran 1 missing he rould heve
necticed 1t.  The steterents »f F_remsn Clark »recta-
¢=1lly corrohorasted those of Cngineran Gormon.

Conductor Butler obsgserved a miece of broken



rr1l on the right side of the tr-ck nervy vhere the hsed
erid of the ¢rr n whick he ves ridine c<ne to ¢ gtonp,
th1s beung the ninth err in the trein; he esstrrrted

the speed to hnve peen sbovt 45 miles ~n hour £t the
time of the rPecident. Conductor Putler snid thet in
his opinion th: reci1dcent ves corused dDv o Hroken rei1l.
Beggrgercaster Crenford nlso veg of the oninioen thot

the cccident n1s cruced by ~ broken ro1l, -~nd »fter

the ~ccident he sy ~ picez of the ro1l beside thre
trock. ®lngman Fverctt stotcd tret the accrdent =p-
parently »os corused by o oroken ro11l, and he also s2r
£ prece of this re1l, ~bout 4 feet 1m length, beside the
treck.

Section “orerrn Bray steatcd lhet he last in-
spectcd the trsek ot the point of derailment at 4.320
p-m., July 31, £nd ot that tire he noticed nothing
unususl., Tie renevels vere wede rnd the trock in the
wrmedirte vicinity of the point of ~ccaident vas sur-
feced =and bellasted nine deys praior to the sccident.
He srrived ot the scene of the accident shortly o fter
1ts occurrence snd found four pieces of broken roil,
messuring ~bout 8, 4, 3, and 18 feet in lcngth, =nd
11 his opinion the recident ves c-uscd by » broken rail,

Znging 1226 1is of the 4-6-2 tvne, heving » tolel
veight, enrine =nd tcender losded, of %49,91L pouvnds;
the veight of the engine 1s digtiibated as follors-
zngine truck, 41,075 pounds, driving vleels, 1%% 8C0
vounds; treiling truck, 42,700 nounds.

The r~11 which failed »as on the e~st or cn-
ginem~n's sads of the tr-ck snd 1t ves found to h-ve
broken <t thrse points. Thc invectipg-tion heving indi-
ceted theot thke =ccident was cefuscd by » broken ra1l, £n
exemin~tiorn of the rei1l to sscertrin the reoson for i1tse
feilure ves mede by Mr. Jores £, Howrrd, cngincer-
physicist, vhose reoort follore-

Peport of the Zngineer-Prysicist

The derci1lmont of northbound prsscnger tr=1n No.
4, vhich ccecurred on Auecust 2, 1925, a2t n point shout
5 miles north of Damcs' Terry, .rs cnused by < broken
ra1l, vwhich broke =1 thrcc pleceg, tvo of vhich dis-
played trensverse fiesures. The enpine, tender and for -
verd truck of the head cor of thc 1r-1n pasced over
this portion of the track vithout being dersiled, lhe



recr truck of the herd err »nd secven following cars of
the trein being der-iled.

The frecture of the rei1l doubtless gccurred )
under the engine, the testimony of the cmginemen 18 to
th~t effect. It 18 not unusurl 2n re1l frectures of
this kind thet vhile the sctuel seprrotion of the rail
occure under n certsin vhesl the continuity of the
treek 18 maintoined during the psssege of several fol-
lowing vheels, the treck structure, independent of the
ra1l, sufficer to corry seversl vheels rcroes the brok-
en ra1l beforc » gep 1s mede 1n the trock. The formso-
tion of » gep couses the der~i1lwent of the vheels vhrich
next follow,

The broken re1l, 85-1bs. 1n weirht per yord,
A, S.C.E. scetion, vas rolled by the Tennessse Co-1l,
Tron % Reilrord Co., he~t No. E0690C, 1n Decerocr, 1910,
and wes Icid in the treck in ‘pral, 1211. It vas
therefore 14 yerrs 4 months old vhen the deroilment
took plrce. Tts chemic~l composition, edjrcent to one
of the tronsversc fissureg, wns carbon .68, mongenese
.30, phosporus .0292, sulvhur .C85H. Thesc constituents
were withan the limits prescribed by the specifictions
governing thc commosition of the steel. In cross sec-
tron dimengions the r=11 shored but little ve=r.

Bend:ng tegte were mrde on twvo fr-amcnts of the
r-il, for the purnoce of notine the chrreeter of ~ddi-
tional frocetured surfreces, 1n ocucst ~lso of i1ncipient
trensverse fissurecs, not displeycd vhen the rr1l broke
in the treck. The tests vere wede vith the herd of the
ro1l 1n t nsion. The frectures showed structurelly
gourd metel. The origins of the fractures vere nt the
periphcr~l surfacc, vhere the cold reolling -ction of the
vhcels 1mprire the toughness of the steel z2nd lesds to
structurrl brittlcness. No a2dditional trensverse fis-
sures vweore diggovered.

The forw~fton of trensverse fissures in the
central pert of the hend pnd thcir progressive develop-
ment, weekcn the reoil, end Ileed dircetly to frecture
under gcrvice conditions. The waakness of the rail goes
on 28 the inleriny fissure 1ncrecsSes 1n sSize. It cul~
rinetes in corplete runture vithovt tho res1l necessor-
11y baing exnceeed to excentionrlly severe stresses ot
the time of comnlecte rupture.



This typc of fracturc 1s peculisr in respect to
1ts 1nception end subscguent extension, no means for 1ts
detection having becen discovered until the interior
frecture reaches or necrly rerches the periphersl sur-
fece of the herd. At the time the fracture 1s visaible,
1f not broken by 2 trein, the rail 1s greatly venkcened.
In the mejority of ceses of transverse fissured rails,
vhich 1n thc aggregate far exceed ten thousand 1in num-
bers, finrl ruptures heve not becn attendcd vith de-
rellments. These must be considered ss fortunete cir-
cumstances, over which there 18 1li1ttle control.

On trunk lines of great treffic, vhere trons-
verse fisgures &re mnst prevelent, such expecrience has
been scowmred emd vigilance exercised thst meny trans-
verse fissures hnve been detected uvon their appearance
2t the side of thc heed of the r2il and the rail re-
moved from the treck. £ fine hsar line on the saide of
the hcad or rust streak constitutcs the evidence.

Trensverse firssures came promwinently into no-
tice fourteen ycnrs =go in o report by the Cowrissaion.
High vheel lords ond the displey of trsnsvcrse fissures
beer 2 reletion to each othcr, by reason of the cold
rolling strains set up by the vhecl pressurcs. R=21ls
drffer in their rbility to endure vwheel nressures, snd
track revorts shov th=t some heats or rellings £re more
pronc 1o displry trrnsverse fissures than other hrents or
rollings, vithout 9 cruse for the some hsving been
estoblished.

Tt 1s the procetice on some railroode to vith-
drey from service cntire herts when tvo or more rr1ls
of thc srme hest have displryed trensverse fissures.
This results in t-king out old rails ond vutting in nev
vithout ~dvrneing informrtion upon the rerson *hy
fissures vere di1sovleyed or nscerterning vherein the re1lB
removed differ fr-m others ¥rich are ~1lloved to remmin
in scrvicc. If suspicion rtteches to the scfety of
certain roils the ~pportumity is vprescnted to sscertrin
or ende~var to ~scertein upcn whet thet suspicinn rests,
It 18 remlizaed, hovever, thet direct results have been
EVES1Ve.

On ~ccount of the obscurity vhich surrounds the
displry of tronsverse fissures, respecting drfferences
1n the <gecs of +the rrils, efforts are being continucd
to ocquire inform-tinon to exolzin vhy reils of = given
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compesition snd cxvosed to similor treoek conditions
differ in respect to longcvity. One of the present
lines of inouiry 123 directcd to the structursl state of
the steel eflong those elcments vhere trensversc fis-
sures origincte. The ovinion 18 entertzined by some
metellogrephists that o centrnl shattered core i1n the
head of » roil represents the st-rting plsce of trens-
verse fissures #nd thet the ¢liminstion of th:s
shattered condation would render roilg irmrunc from the
formstion of fissures.

Investigetions »re going forverd dbut as yet no
method of exomination has been found which vi1ll 1ndieate
the presenec of troneversc fissurers 1n their errly stege
of developmrent, nor me-ns vhich would prevent the re-
currence of such frocturcs o5 vitnesged 1n the present
rail.

Summnry

The vresent derc~ilment wes crused by - broken
ro11, rhieh froctured by reason of the presence of tvo
transverse fissurcs. Ronorts eren-~ting from the Bureou

2ve from time to time dcscribed this tync of £fr=cturse.
Yhen first brought to genersl notice 1n = repnrt of the
Commisgion 1n tke yerr 1911 they vere of 1nfreouent oe-
currence. They heve since 1nereased i1in numbers, now
being enumerated by the thous~ nds, and a-perr to con-
tinue 1n their displey.

Trensverse fissures result from the ~ction of
shecl pressures, ~nd nre disployed in roi1ls which out-
v-rdly aopear in good secrviccerble condition. On ~ccount
of their displey by rrils vhich i1n other resmects sre1mn
goodcondition they constitute =n ever-nrecent mensce to
snfety from "bich no escepe hes becn found., Well mein-
teined trwck furnishes the best sccuvrity nov -t hand.
Sincs no rcmedy or prlli~tive, so for =s known, hns beell
discovered duringithe tcrm of yenrs thet transverse
fissures heve been nrevalent, 1t must be inferred that
trock stresscs i1mmose gonditions vhich, 1n the light of
prresent knowledge, =teel roils crn not verrernently en-
dure. INevertrclses, diligent efforts are 1n progress
dirceted to the study of this imnortant metter.

Respectfully submitted,

W, P. Borlend
Director.



